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MEANS 



[Means for Solving the Problem] In order that this invention persons may suppress generating of the minute particle by ablation 
of the affix from the component part, the target, and the back up plate of vacuum membrane-formation equipment as much as 
possible, as a result of examining many things, the coat which absorbing the internal stress of an affix and reducing stress showed 
an effect to ablation suppression of an affix, and formed by the spraying process found out having the good stress reduction effect. 
[0014] However, since thermal spraying is usually performed in the atmosphere, gas, moisture, etc. are contained in a 
thermal-spraying film, and the oxide film etc. is generating it in the front face of a thermal-spraying film further. When it is used 
incorporating the parts which have such a thermal-spraying film in vacuum membrane formation equipment, gas constituents are 
emitted from parts, a degree of vacuum not only does not go up, but it will originate in discharge, a scaling film, etc. of gas 
constituents, ablation of an affix will take place, and generating of particle will newly be induced. Moreover, when parts are used 
in a coiTosive atmosphere, the thermal-spraying film itself corrodes and generating of particle is caused. In order to improve such 
a point, after forming a coat by the spraying process, it found out that it was effective to heat-treat in a vacuum or hydrogen 
atmosphere, and to carry out degasifying. 

[00 1 5] As this invention is accomplished based on knowledge which was mentioned above and the parts for vacuum membrane 
formation equipments of this invention were indicated to the claim 1 , it is the component part of vacuum membrane formation 
equipment, and is characterized by providing the thermal-spraying film whose amount of gas survival is 10 or less Torr-cc/g by 
being formed in the front face of the main part of parts, and the aforementioned main part of parts. Moreover, as indicated 
especially to the claim 3, for the aforementioned thermal -spraying film, surface roughness is the average of roughness height. 
5-50 micrometers While being a range, thickness is 50 to 500 micrometer. It is characterized by being a range. 
[OOlti] As indicated to the claim 6, the vacuum membrane formation equipment of this invention Moreover, a vacuum housing, 
The formed membranes sample attaching part arranged in the aforementioned vacuum housing, and the source of membrane 
formation which counters with the aforementioned formed membranes sample attaching part in the aforementioned vacuum 
housing, and is arranged, In the vacuum membrane formation equipment possessing the adhesive protection part article arranged 
around the source attaching part of membrane formation holding the aforementioned source of membrane formation, and the 
aforementioned formed membranes sample attaching part or the source attaching part of membrane formation It is being chosen 
out of the aforementioned formed membranes sample attaching part, the aforementioned source attaching part of membrane 
formation, and the aforementioned adhesive protection part article that it is few. One is characterized by the bird clapper from the 
parts for vacuum membrane formation equipments of this invention mentioned above. 

[0017] Furthermore, the target of this invention is characterized by providing the thermal -spraying film whose amount of gas 
survival is 1 0 or less Torr-cc/g by being formed in the non-erosion field of the main part of a target, and the aforementioned main 
part of a target, as indicated to the claim 8. Moreover, the back up plate of this invention is characterized by providing the 
thermal-spraying film whose amount of gas survival is 10 or less Torr-cc/g by being formed in the front face of the back-up-plate 
main part for holding a target, and the aforementioned back-up-plate main part, as indicated to the claim 9, 
[0018] 

[Embodiments of the Invention] Hereafter, the operation gestalt of this invention is explained. 

[0019] Drawing 1 is the cross section showing the important section composition of 1 operation gestalt of the parts for vacuum 
membrane formation equipments of this invention. As for the parts 1 for vacuum membrane formation equipments shown in this 
drawing, the thermal-spraying film 3 is formed in the front face of the main part 2 of parts (base material). In addition, for 
example, especially the component of the main part 2 of parts is not limited, it can use the general stainless steel material as a 
component of an equipment component etc. Moreover, as for thermal-spraying film forming face 2a of the main part 2 of parts, it 
is desirable to make it be by blast processing etc. beforehand so that an anchor effect may be obtained. 

[0020] The above-mentioned thermal-spraying film 3 can be formed with the application of various spraying processes, such as a 
plasma metal spray method, an oxy-fuel-spraying method, and an electric-arc-spraying method, and it is used according to the 
component of the main part 2 of parts, a configuration or a thermal spray material (coat material), etc., choosing it suitably. 
Although the thermal-spraying film 3 is excellent in the adhesion force over the main part 2 of parts, when preventing the ablation 
from the interface of the main part 2 of parts and the thermal -spraying film 3 based on the temperature rise in a membrane 
formation process etc., it is desirable that the difference of coefficient of thermal expansion with the main part 2 of parts forms the 
thermal-spraying film 3 by the metallic material below 10xlO-6/K. 

[0021] Moreover, when preventing ablation by the differential thermal expansion of the membrane formation material (affix) 
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which adheres on the thermal-spraying film 3, as for the formation material of the thermal-spraying film 3, it is desirable that the 
differences of coefficient of thermal expansion with membrane formation material are also below 10xlO-6/K. When only a 
relation with membrane formation material is considered, even if the same material as membrane formation material and the film 
which forms membranes constitute membrane formation material (source of membrane formation) in the case of an alloy film, a 
compound film, etc. and there are few thermal -spraying films 3 It is desirable to form by one sort of metallic materials. By 
satisfying such conditions, the ablation based on the differential thermal expansion of the membrane formation material which 
adhered on the thermal-spraying film 3 can be prevented. 

[0022] Such a thermal -spraying film 3 functions as an ablation prevention film of the membrane formation material (affix) 
adhered and deposited into the membrane formation process. Although membrane formation material adheres and deposits on the 
front face of the parts 1 for vacuum membrane formation equipments into a membrane formation process, if a bill-of-materials 
side is in a certain amount of concavo-convex state here, the thickness of this affix is 20-60 micrometers. A grade does not 
produce ablation. However, if it becomes more than this, the inclination for an affix to exfoliate easily will be accepted. Internal 
stress acts on an affix, thickness follows on increasing, internal stress becomes large, and ablation of an affix generates this based 
on the increase in this internal stress. Therefore, in order to prevent ablation of an affix, it is necessary to absorb the internal stress 
of an affix and to reduce stress. The above-mentioned thermal-spraying film 3 has the operation which absorbs the internal stress 
of an affix by the internal structure containing much pores etc., and demonstrates the stress reduction effect of a good affix. 
[0023] However, in the film front face, the oxide film etc. is generating further the film which only carried out thermal-spraying 
formation including gas, moisture, etc. Since these become the cause of generating of particle, the fall factor of a membrane life, 
the fall factor of a degree of vacuum, etc., aft er forming a coat by the r mal spraying , it isdesirable to remove the gas which 
V performed [ heat-treatin g in a vacuum and hydrogen atmosphere e jc_ajid ] degasifying proce ssing, and was mixed into the coat by 
! thermal spraying in the atm osphere, moisture, et c. 
[0024] That is, when the thermal-spraying film 3 mentioned above performs degasifying processing etc. after thermal-spraying 
formation, the amount of gas survival is made into 10 or less Torr-cc/g. If the amount of gas survival in the thermal-spraying film 
3 exceeds 10 Torr-cc/g, it originates in discharge of gas constituents, the corrosion of a thermal -spraying film, etc., and ablation of" 
an affix will take place or ablation of the thermal-spraying film itself etc. will arise further. In other words, according to the 
thermal-spraying film 3 of 10 or less Torr-cc/g in the amount of gas survival, discharge, corrosion, etc. of gas constituents can be 
prevented, and since the stress reduction effect mentioned above on it is fully demonstrated, ablation of an affix can be prevented 
stably and effectively. When the amount of gas survival of the thermal-spraying film 3 acquires a better effect It is desirable to 
consider as 5 or less Torr-cc/g. 

[0025] Here, drawing 2 is stainless steel material (SUS 304). It is the result of measuring the amount of gas evolutions 
accompanying t he heat-treatment of thermal- spraying degasifying parts w hich performed degasifying processing on the inside of 
/ hydrogen, and 1 223Kxlh conditions with the thermal-spraying parts which omit degasifying processing, after forming W 
thermal-spraying film in a front face by thermal spraying in the atmosphere. In addition, a gas-evolution examination is from 
ordinary temperature to 773K in a specific vacuum. It earned out by checking the value which measured the capacity to which it 
is emitted while holding the heating back for 1 hour in 1 hour from the fall of the degree of vacuum at the time of heating and 
maintenance. It turns out that the amount of gas evolutions is reducing sharply the thermal-spraying degasifying parts which 
performed degasifying processing so that clearly from drawing 2 . In addition, the amount of gas survival said here is from 
ordinary temperature to 773K in a specific vacuum. The value measured from the fall of the degree of vacuum after heating the 
total capacity emitted by holding for 1 hour the heating back in 1 hour shall be pointed out. Moreover, although the amount of gas 
survival of the thermal-spraying film 3 can also be decreased without performing degasifying processing by applying low pressure 
spraying etc., since the degasifying processing by heat-treatment etc. has the removal effect of a scaling coat etc., it is desirable 
processing ] to carry out after thermal-spraying formation. 

[0026] Since the thermal -spraying film front face is being worn by the oxide skin after thermal spraying when using refractory 
metals, such as W and muo, as a thermal -spraying film 3, as for the he at- treatment as degasifying processing mentioned above, it 
is desirable to carry out in the reducing atmosphere of the hydrogen middle class, and, thereby, it can remove a scaling coat. When 
the scaling coat remains, since an affix becomes easy to exfoliate, removing completely is desirable. It follows, for example, as for 
hydrogen-reduction processing, it is desirable to carry out in a hydrogen air current after evacuation. Moreover, when the 
. component of the main part 2 of parts is stainless steel, as for processing temperature, it is desirable to carry out to about 1 073- 
1 37 3K. There is a possibility that for example, the hydrogen-reduction effect may not fully be acquired for processing temperature 
less than by 1073K, and, on the other hand, it is 1373K. When it exceeds, there is a possibility that the main part 2 of parts may 
cause heat deformation etc. 

[0027] Moreover, it is desirable to heat-treat in a vacuum, in forming the t hermal -spraying film 3 with material which is easy J o 
carr y out hvdr^n emhritHemen{ such as ^Ti and aluminum , and it is the processing temperature in that case, ifis desirable to 
carry out to about 573-773K. As sufficient gas as the processing temperature in this case being less than 573K 
[0028] Since the thermal-spraying film 3 has a complicated surface gestalt based on the morphosis, it shows good adhesion to an 
affix. Especially, the surface roughness of the thermal-spraying film 3 is a verage-of-roughness-height Ra. 5- 50 microme ters 
When it is a range, the ablation prevention effect of the outstanding affix is acquired. Namely, surface 

average-of-roughness-height Ra of the thermal-spraying film 3 5 micrometers A possibility that an affix may exfoliate easily that 
it is the following is large, and, on the other hand, it is 50 micrometers. If it exceeds, the irregularity of thermal-spraying film 3 
front face will become large too much, and in order that a hole may remain without an affix adhering to the thermal-spraying film 
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DETAILED DESCRIPTION 



[D etailed Description of the Invention] 
[OOOT] 

[The technical field to which invention belongs] this invention relates to the parts for vacuum membrane formation equipments 
used for vacuum membrane formation equipments, such as a sputtering system and a C VD system, the vacuum membrane 
formation equipment using it, a target, and a back up plate. 
[0002] 

[Description of the Prior Art] In semiconductor parts, liquid crystal parts, etc., various kinds of wiring films and electrodes are 
formed using the membrane formation methods, such as the sputtering method and C VD. concrete a formed membranes 
subsuates top, such as a semiconductor substrate and a glass substrate, -- the sputtering method, CVD, etc. -- applying -- 
conductive metals, such as aluminum, Ti, Mo, W, and a Mo-W alloy, and MoSi2 and WSi2 etc. -- the thin film of conductive 
metallic compounds was formed and it uses as a wiring film, an electrode, etc. 

[0003] By the way, with vacuum membrane formation equipments used for formation of the above-mentioned wiring film etc., 
such as a sputtering system and a CVD system, it is not avoided that membrane formation material adheres and deposits into the 
membrane formation process to an Si substrate and glass-substrate top also at the various parts arranged in equipment, the 
membrane formation material adhered and deposited on such parts ~ membrane formation - it exfoliates from parts in process - 
they are **** and the cause of generating of dust especially When such dust mixes into the film on a membrane formation 
substrate, poor wiring, such as short-circuit and opening, will be caused after wiring formation, and the fall of the product yield 
will be caused. 

[0004] From such a thing, in conventional vacuum membrane formation equipment, a front face sticks Cu sheet of a 
concavo-convex form etc. on a bill-of-materials side, and the dust preventive measures of preventing exfoliation of the membrane 
formation material which adhered by raising the adhesion force of an affix are taken, for example. Moreover, Provisional 
Publication No. All or a part of component parts of membrane formation equipment are formed in 63 No. -238263 official report 
with the same material as membrane formation material, and preventing peeling based on the differential thermal expansion of 
parts and membrane formation material is proposed. 
[0005] 

[Problem(s) to be Solved by the Invention] Since the method of sticking Cu sheet etc. among the conventional dust preventive 
measures mentioned above cannot be continuously stuck on the big portion or a part which is changing intricately of configuration 
change of parts, it cuts Cu sheet and is sticking it on parts by spot welding etc. discontinuously. For this reason, a portion without 
Cu sheet exists, and a smooth cutting plane is exposed, and since peeling will occur easily if membrane formation material 
adheres to such a portion, dust cannot fully be prevented. 

[0006] Furthermore, since there is a possibility that the spatter of the Cu sheet may be simultaneously carried out by the influence 
of plasma, and it may be incorporated as an impurity in a film when Cu sheet is applied to the periphery article of the target used 
as membrane formation material in a sputtering system, there is a fault that Cu sheet is inapplicable to no parts to which it cannot 
be used around the target used as the source of membrane formation, therefore membrane formation material adheres. 
[0007] On the other hand,' when forming all or some of membrane formation equipment configuration parts with the same 
material as membrane formation material and all parts are formed with membrane formation material, the property fall of part 
intensity etc. is caused and there is a problem of part cost increasing. Moreover, when forming the film of membrane formation 
material in a bill-of-materials side, there are problems, like the film itself separates depending on the membrane formation 
method. 

[0008] especially, it sets to the latest semiconductor device - in order to attain high integration, such as 16M, and 64M and 
256M, « wiring width of face 0.5 micrometers further - 0.3 micrometers as -- narrow-izing extremely is called for Thus, it sets to 
the wiring which turned narrowly and is a diameter, for example. 0.3 micrometers Poor wiring will be caused even if the 
microscopic granule child (minute particle) of a grade mixes. Moreover, narrow-ization of wiring width of face is for the 
densification of wiring density, though natural, and in order to raise manufacture yields, such as a semiconductor device which has 
such high-density wiring, the yield of particle itself needs to reduce it sharply. 

[0009] In such conventional dust preventive measures (particle preventive measures) that were extremely mentioned above to the 
severe condition, manufacture yields of the present condition, such as a semiconductor device which could not fully respond 
though the above-mentioned fundamental problem was removed, but was integrated highly, are very low. 
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[0010] Moreover, in order to reduce the amount of gas evolutions from parts, forming thermal-spraying films, such as aluminum, 
in a bill-of-materials side is indicated by JP,61 -87861 ,A. Thermal -spraying films, such as this aluminum, not only have not aimed 
at generating prevention of particle etc., but though a mere thermal- spraying film is used as generating preventive measures of 
particle, sufficient effect is not acquired, but it has further the fault that a mere thermal-spraying film tends to exfoliate for a short 
period of time. 

[001 1 ] Furthermore, also in the back up plate for carrying out cooling maintenance of the target which is sources of membrane 
formation, such as for example, not only membrane formation equipment configuration parts but the sputtering method, or this 
target, the same problem as the above-mentioned membrane formation equipment configuration parts has generated the above 
problems. 

[0011] The parts for vacuum membrane formation equipments which made it possible to prevent stably and effectively exfoliation 
of the membrane formation material which was made in order that this invention might cope with such a technical problem, and 
adheres into a membrane formation process, Mixing of a target and a back up plate, the dust that causes poor generating further, 
such as a wiring film, or particle is prevented. It aims at offering the vacuum membrane formation equipment, target, and back up 
plate aiming at the correspondence to the wiring film formation for semiconductor devices integrated highly. 
[0013] 

[Means for Solving the Problem] In order that this invention persons may suppress generating of the minute particle by 
exfoliation of the affix from the component part, the target, and the back up plate of vacuum membrane-formation equipment as 
much as possible, as a result of examining many things, the coat which absorbing the internal stress of an affix and reducing stress 
showed the effect to exfoliation suppression of an affix, and formed by the spraying process found out having the good stress 
reduction effect. 

[0014] However, since thermal spraying is usually performed in the atmosphere, gas, moisture, etc. are contained in a 
thermal-spraying film, and the oxide film etc. is generating it in the front face of a thermal-spraying film further. When it is used 
incorporating the parts which have such a thermal-spraying film in vacuum membrane formation equipment, gas constituents are 
emitted from parts, a degree of vacuum not only does not go up, but it will originate in discharge, a scaling film, etc. of gas 
constituents, exfoliation of an affix will take place, and generating of particle will newly be induced. Moreover, when parts are 
used in a corrosive atmosphere, the thermal-spraying film itself corrodes and generating of particle is caused. In order to improve 
such a point, after forming a coat by the spraying process, it found out that it was effective to heat-treat in a vacuum or hydrogen 
atmosphere, and to carry out degasifying. 

[001 .:] As this invention is accomplished based on knowledge which was mentioned above and the parts for vacuum membrane 
formation equipments of this invention were indicated to the claim 1 , it is the component part of vacuum membrane formation 
equipment, and is characterized by providing the thermal-spraying film whose amount of gas survival is 10 or less Torr-cc/g by 
being formed in the front face of the main part of parts, and the aforementioned main part of parts. Moreover, as indicated 
especially to the claim 3 , for the aforementioned thermal-spraying film, surface roughness is t he average of roughness heig ht. I 
5-50 micrometers While being a range, t hickness is 50 to 500 microme ter. It is characterized by being a range. [ 
'[0016J As indicated to the claim 6, the vacuum membrane formation equipment of this invention Moreover, a vacuum housing, 
The formed membranes sample attaching part arranged in the aforementioned vacuum housing, and the source of membrane 
formation which counters with the aforementioned formed membranes sample attaching part in the aforementioned vacuum 
housing, and is arranged, In the vacuum membrane formation equipment possessing the adhesive protection part article arranged 
around the source attaching part of membrane formation holding the aforementioned source of membrane formation, and the 
aforementioned formed membranes sample attaching part or the source attaching part of membrane formation It is being chosen 
out of the aforementioned formed membranes sample attaching part, the aforementioned source attaching part of membrane 
formation, and the aforementioned adhesive protection part article that it is few. One is characterized by the bird clapper from the 
parts for vacuum membrane formation equipments of this invention mentioned above. 

[0017] Furthermore, the target of this invention is characterized by providing the thermal -spraying film whose amount of gas 
survival is 10 or less Torr-cc/g by being formed in the non-erosion field of the main part of a target, and the aforementioned main 
part of a target, as indicated to the claim 8. Moreover, the back up plate of this invention is characterized by providing the 
thermal-spraying film whose amount of gas survival is 10 or less Torr-cc/g by being formed in the front face of the back-up-plate 
main part for holding a target, and the aforementioned back-up-plate main part, as indicated to the claim 9. 
[0018] 

[Embodiments of the Invention] Hereafter, the operation form of this invention is explained. 

[00 1 9] Drawing 1 is the cross section showing the important section composition of 1 operation form of the parts for vacuum 
membrane formation equipments of this invention. As for the parts 1 for vacuum membrane formation equipments shown in this 
drawing, the thermal-spraying film 3 is formed in the front face of the main part 2 of parts (base material). In addition, for 
example, especially the component of the main part 2 of parts is not limited, it can use the general stainless steel material as a 
component of an equipment component etc. Moreover, as for thermal-spraying film forming face 2a of the main part 2 of parts, it 
is desirable to make it be by blast processing etc. beforehand so that an anchor effect may be obtained. 

[0020] The above-mentioned thermal-spraying film 3 can be formed with the application of various spraying processes, such as a 
plasma metal spray method, an oxy-fuel-spraying method, and an electric-arc-spraying method, and it is used according to the 
component of the main part 2 of parts, a configuration or a t hermal spray material (coat material) , etc., choosing it suitably. 
Although the thermal-spraying film 3 is excellent in the adhesion force over the mam part 2 ot parts, when preventing the 
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exfoliation from the interface of the main part 2 of parts and the thermal-spraying film 3 based on the temperature rise in a 
membrane formation process etc., it is desirable that the difference of coefficient of thermal expansion with the main part 2 of 
parts forms the thermal-spraying film 3 by the metalli c material fall iw 1 rw 1 n &IY 

[0021] Moreover, when preventing exfoliation'by the differential thermal expansion of the membrane formation material (affix) 
which adheres on the thermal -spraying film 3, as for the formation material of the thermal -spraying film 3, it is desirable that the 
differences of coefficient of thermal expansion with membrane formation material are also below 10xlO-6/K. When only a 
relation with membrane formation material is considered, even if the same material as membrane formation material and the film 
which forms membranes constitute membrane formation material (source of membrane formation) in the case of an alloy film, a 
compound film, etc. and there are few thermal-spraying films 3 It is desirable to form by one sort of metallic materials. By 
satisfying such conditions, the exfoliation based on the differential thermal expansion of the membrane formation material which 
adhered on the thermal-spraying film 3 can be prevented. 

[0022] Such a thermal-spraying film 3 functions as an exfoliation prevention film of the membrane formation material (affix) 
adhered and deposited into the membrane formation process. Although membrane formation material adheres and deposits on the 
front face of the parts 1 for vacuum membrane formation equipments into a membrane formation process, if a bill-of-materials 
side is in a certain amount of concavo-convex state here, the thickness of this affix is 20-60 micrometers. A grade does not 
produce exfoliation. However, if it becomes more than this, the inclination for an affix to exfoliate easily will be accepted. Internal 
stress acts on an affix, thickness follows on increasing, internal stress becomes large, and exfoliation of an affix generates this 
based on the increase in this internal stress. Therefore, in order to prevent exfoliation of an affix, it is necessary to absorb the 
internal stress of an affix and to reduce stress. The above-mentioned thermal-spraying film 3 has the operation which absorbs the 
internal stress of an affix by the internal structure containing much pores etc., and demonstrates the stress reduction effect of a 
good affix. 

[0023] However, in the film front face, the oxide film etc. is generating further the film which only earned out thermal -spraying 
formation including gas, moisture, etc. Since these become the cause of generating of particle, the fall factor of a membrane life, 
the fall factor of a degree of vacuum, etc., after forming a coat by thermal spraying, it is desirable to remove the gas which 
performed [ heat-treating in a vacuum and hydrogen atmosphere etc. and ] degasifying processing, and was mixed into the coat by 
thermal spraying in the atmosphere, moisture, etc. 

[0024] That is, when the thermal-spraying film 3 mentioned above performs degasifying processing etc. after thermal -spraying 
formation, the amount of gas survival is made into 10 or less Torr-cc/g. If the amount of gas survival in the thermal -spraying film 
3 exceeds 10 Torr-cc/g, it originates in discharge of gas constituents, the corrosion of a thermal-spraying film, etc., and ablation of 
an affix will take place or ablation of the thermal -spraying film itself etc. will arise further. In other words, according to the 
thermal -spraying film 3 of 10 or less Torr-cc/g in the amount of gas survival, discharge, corrosion, etc. of gas constituents can be 
prevented, and since the stress reduction effect mentioned above on it is fully demonstrated, ablation of an affix can be prevented 
stably and effectively. When the amount of gas survival of the thermal -spraying film 3 acquires a better effect It is desirable to 
consider as 5 or less Torr-cc/g. 

[0025] Here, drawing 2 is stainless steel material (SUS 304). It is the result of measuring the amount of gas evolutions 
accompanying the heat-treatment of thermal- spraying degasifying parts which performed degasifying processing on the inside of 
hydrc^en, and 1223Kxlh conditions with the thermal -spraying parts which omit degasifying processing, after forming W 
thermal-spraying film in a front face by thermal spraying in the atmosphere. In addition, a gas-evolution examination is from 
ordinary temperature to 773K in a specific vacuum. It carried out by checking the value which measured the capacity to which it 
is emitted while holding the heating back for 1 hour in 1 hour from the fall of the degree of vacuum at the time of heating and 
maintenance. It turns out that the amount of gas evolutions is reducing sharply the thermal -spraying degasifying parts which 
performed degasifying processing so that clearly from drawing 2 . In addition, the amount of gas survival said here is from 
ordinary temperature to 773K in a specific vacuum. The value measured from the fall of the degr ee of vacuum after heating the 
total capacity emitted by holding for 1 hour the heating back in 1 hour shall be pointed out. Moreover, although the amount of gas 
survival of the thermal-spraying film 3 can also be decreased without performing degasifying processing by applying low pressure 
spraying etc., since the degasifying processing by heat-treatment etc. has the removal effect of a scaling coat etc., it is desirable 
processing ] to carry out after thermal-spraying formation. 

[0026] Since the thermal -spraying film front face is being worn by the oxide skin after thermal spraying when using refractory 
metals, such as W and muo, as a thermal-spraying film 3, as for the heat-treatment as degasifying processing mentioned above, it 
is desirable to cany out in the reducing atmosphere of the hydrogen middle class, and, thereby, it can remove a scaling coat. When 
the scaling coat remains, since an affix becomes easy to exfoliate, removing completely is desirable. It follows, for example, as for 
hydrogen-reduction processing, it is desirable to carry out in a hydrogen air current after evacuation. Moreover, when the 
component of the main part 2 of parts is stainless steel, as for processing temperature, it is desirable to carry out to about 1073- 
1373K. There is a possibility that for example, the hydrogen-reduction effect may not fully be acquired for processing temperature 
less than by 1073K, and, on the other hand, it is 1373K. When it exceeds, there is a possibility that the main part 2 of parts may 
cause heat deformation etc. 

[0027] Moreover, it is desirable to heat-treat in a vacuum, in forming the thermal-spraying film 3 with material which is easy to 
carry out hydrogen embrittlement, such as Ti and aluminum, and it is the processing temperature in that case. It is desirable to 
cany out to about 573-773K. 
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3 whole, there is a possibility that ablation of an affix may take place with there [ as the starting point ]. The surface roughness of 
the thermal-spraying film 3 is 10- 15 micrometers at the average of roughness height. Considering as the range is still more 
desirable. 

[0029] moreover, the thickness of such [ that it is important to adjust the thickness of the thermal-spraying film 3 moderately with 
the surface roughness mentioned above when acquiring the ablation prevention effect of the affix by the thermal-spraying film 3, 
and ] a point to the thermal -spraying film 3 — 50 to 500 micrometerW hat is considered as the range is desirable, that is, the 
thermal-spraying film 3 reduces the internal stress of an affix, as mentioned above — although it has the effect — this stress 
reduction effect -- thic kness - the extent - differing - the thick ness of the thermal-spraying film 3 - 50 micrometers The 
above-mentioned stress reduction effect falls that it is the following, and an affix becomes easy to separate. Un"tRe other hand, it is 
500 micrometer. If it exceeds, big internal stress will occur in thermal-spraying film 3 the very thing, and the internal stress of an 
affix joins this and it becomes easy to generate ablation. The effect which the thickness of the thermal-spraying film 3 described 
above is acquired more by fitness. 100-300 micrometers Considering as the range is still more deska&e. 
[0030] The thermal -spraying film 3 consists not only of the coat by single material but of a material different, for example. The 
t hermal-spraying film 3 mav consist of coats more than two-layer. Com position which forms the 1st thermal -spraying film w ith 
high adhesion in the part to which the thermal-spraying films 3 from w hich a part shape changes a lot, f or example, such as a 
flection and a bend, tend to separate as concrete composition of the thermal-spraying film 3 more than two-layer to the main part 
2 of parts beforehand, and forms the 2nd [ to an affix ] thermal-spraying film with high adhesion on it, or the composition which 
forms the thermal- spraying film excellent in corrosion resistance in a front-face side is mentioned. Furthermore, when the 
differential thermal expansions of the main part 2 of parts and membrane formation material differ extremely, coefficient of 
thermal expansion differs so that these differential thermal expansions may be eased. You may form the thermal -spraying film 
more than two- layer in order. When applying the th ermal-spraying film 3 more than two-laver. as for the differential thermal 
expansion between them, it is desirable t ocarry out to below 10xl0-6/K like the differential therma l expansion of the 
thermal ^spraving filmJ Land the main part 2 ol l parts and membrane formation material. _ 
[003 1 ] The parts for vacuum membrane formation equipments of this invention which was mentioned above are used as a 
component part of vacuum membrane formation equipments, such as a spjjtte_jr_g system and a C VP system, and if it is the parts 
with which membrane formation material adheres into a membrane formation process, they are applicable to various parts. The 
operation gestalt of following vacuum membrane formation equipment explains concrete composition. 
[0032] Moreover, in explanation of the operation gestalt of the above-mentioned invention, although the parts for vacuum 
membrane formation equipments were explained The target possessing the thermal -spraying film whose amount of gas survival 
by which the above-mentioned content was formed in the non -erosion field of the main part of a target and this main part of a 
target is 10 or less Torr-cc/g, Or the amount of gas survival formed in the front face of the back-up-plate main part for holding a 
target and this back-up-plate main part can apply similarly in the back up plate possessing the thermal-spraying film which is 1 0 
or less Torr-cc/g. namely, the amount of gas survival of the thermal-spraying film explained with the above-mentioned parts for 
vacuum membrane formation equipments, coefficient of thermal expansion, the conditions of degasifying processing, surface 
roughness, and thickness ~ and - T he composition more than two-layer is_formed in the non -erosion field of the main part of a 
t arget or can apply a target similarly in the thermal -spraying film which is formed in th e front face of the back-up-plate main part_ 
for carrying out cooling maintenance and whose amount of gas survival is 10 or less Torr-cc/g. 

[0033] Next, the operation gestalt of the vacuum membrane formation equipment of this invention is explained. Drawing 3 is 
drawing showing the important section composition of 1 operation gestalt which applied the vacuum membrane formation 
equipment of this invention to the sputtering system, 11 is the target fixed to the back up plate 1 2, and the target 1 1 which is this 
source of membrane formation is held by ring-like the target periphery presser foot 13 and center cap 14 which function as a 
source attaching part of membrane formation. Moreover, the ground shield 15 is formed in the method of a periphery subordinate 
of a target 1 1, and up ****** 16 is arranged at the lower part periphery section side. 

[0034] The substrate 1 7 which is a sample formed membranes is held by the platen ring 1 8 and the substrate electrode holder 1 9 
which are a formed membranes sample attaching part so that opposite arrangement may be carried out with a target 1 1 . Lower 
****** 20 is arranged at the periphery section side of the substrate electrode holder 19. These are arranged in the vacuum 
housing which omitted illustration, and the gas supply system (not shown) for introducing spatter gas and the exhaust air system 
(not shown) which exhausts the inside of a vacuum housing to a predetermined vacua are connected to the vacuum housing. In 
addition, 21 in drawing is a magnetic field coil. In the sputtering system of this operation gestalt, it constitutes from parts 1 for 
vacuum membrane formation equipments of this invention which mentioned above the target periphery presser foot 1 3, the 
ground shield 1 5, the platen ring 1 8, and the substrate electrode holder 1 9, i.e., the parts for vacuum membrane formation 
equipments with which the thermal- spraying film 3 of 10 or less Torr-cc/g was formed for the amount of gas survival on the front 
face. The concrete composition of the parts 1 for vacuum membrane formation equipments is as having mentioned above. 
Moreover, in this operation gestalt, it is that by which the amount of gas survival formed the thermal-spraying film 3 of 1 0 or less 
Torr-cc/g in the non-erosion field of a target 1 1, and the front face of a back up plate 12, and the target 1 1 and the back up plate 
1 2 are constituted. The composition of a target 1 1 and a back up plate 1 2 is as having mentioned above. In addition, the 
thermal-spraying film 3 is formed in the field where the particle by which the spatter was carried out from the target 1 1 adheres. 
[0035] In such a sputtering system, although the membrane formation material (target 1 1) by which the spatter was carried out 
into the membrane formation process on the front face of the target periphery presser foot 1 3, the ground shield 1 5, the platen ring 
18, the substrate electrode holder 19, a target 1 1, and back-up-plate 12 grade adheres, ablation of this affix is prevented stably 



3 of 4 



10/23/02 1:20 PM 



http7/www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



and effectively by the thermal-spraying film 3 of a bill-of-materials side. Moreover, thermal-spraying film 3 the very thing is also 
stable, and long lasting. By these, dust and the yield of particle, and the amount of mixing to the inside of the film further formed 
in a substrate 1 7 can be suppressed sharply. Therefore, the wiring film of a highly-integrated semiconductor device, such as 1 6M, 
and 64M and 256M, i.e., wiring width of face, 0.5 micrometers Since mixing of minute particle (for example, diameter 0.2 
micrometers above) can be sharply suppressed even if it is the wiring film which forms a high-density wiring network narrowly 
like the following, it becomes possible to reduce poor wiring sharply. 

[0036] In addition, in the above-mentioned operation gestalt, although the example which constituted the target periphery presser 
foot 1 3, the ground shield 1 5, the platen ring 1 8, the substrate electrode holder 1 9, the target 1 1 , and the back up plate 1 2 from 
this invention was explained, it is also effective to constitute a center cap 14, up ****** 16, and lower ****** 20 grade from 
parts for vacuum membrane formation equipments of this invention in addition to these. Furthermore, if it is the parts with which 
adhesion of membrane formation material is not avoided in a membrane formation process about any parts other than these, the 
parts for vacuum membrane formation equipments of this invention will function effectively. Thus, the vacuum membrane 
formation equipment of this invention is that it is few as being chosen out of a formed membranes sample attaching part, the 
source attaching part of membrane formation, an adhesive protection part article, etc. An outstanding effect which was mentioned 
above can be acquired by applying this invention to a target or a back up plate further by constituting one from parts for vacuum 
membrane formation equipments of this invention. 

[0037] The thermal -spraying film in the parts for vacuum membrane formation equipments of this invention specifically functions 
effectively also to a target except equipment configuration parts, as mentioned above. That is, the particle by which the spatter of 
the periphery portion of a target was not carried out substantially, but the spatter was carried out also to such a non-erosion field 
adheres. Even if the affix of such the target periphery section exfoliates, it becomes the poor cause of a wiring film etc. like 
ablation of the affix from other parts. Therefore, the poor wiring accompanying ablation of an affix can be prevented by forming 
the thermal-spraying film by this invention in the non-erosion field of the target by which a spatter is not carried out substantially 
beforehand. 

[0038] Moreover, although the above-mentioned operation gestalt explained the example which applied the vacuum membrane 
formation equipment of this invention to the sputtering system, it can apply also to vacuum membrane formation equipments, such 
as a vacuum evaporation system (ion plating, laser ablation, etc. are included) and a CVD system, in addition to this, and the same 
effect as the sputtering system mentioned above can be acquired. 
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EXAMPLE 



[Example] Next, the concrete example of this invention is explained. 

[0040] It is thickness with a plasma metal spray method to the front face of the base material made from SUS 304 as the target 
periphery presser foot 13, the ground shield 15, the platen ring 18, the substrate electrode holder 19, up ****** 16, and lower 
****** 20 of the sputtering system shown in example 1 drawing 3 . 200 micrometers A fter formi ng Ti therrnfll-^pt^yinp flip 1 ,? 
the parts which performed heat-treatment of 576Kxlh, and carried out degasifying processing in the vacuum were used, and the 
magnetron sputtering system was constituted, the amount of gas survival in Ti thermal-spraying film after degasifying processing 
0.9 Torr-cc/g it is - moreover, the surface roughness of Ti thermal- spraying film - average- of-roughness- height Ra 12 
micrometers it was . 

[004 1] a high grade Ti target is set in this magnetron sputtering system, and magnetron sputtering is performed - a 6 inch wafer 
top - Ti and N2 The TiN thin film was formed by introduction of gas. Thus, diameter on the obtained TiN thin film 0.3 
microme:_rs The above number of particle (dust) was measured. Such operation was performed continuously and change of the 
number of particle was investigated. The result is shown in drawing 4 . 

[0042] Moreover, it is thickness with a plasma metal spray method to the front face of the base material made from SUS 304 as 
the same each part article as the above-mentioned example as an example of comparison with this invention. 200 micrometers Ti 
thermal-spraying film was formed, this was used as parts, without carrying out degasifying processing, and the magnetron 
sputtering system was constituted. When evacuation of this magnetron sputtering system was carried out, the discharge capacity 
from parts changed into the state where many sputtering cannot be carried out, and it reached to the degree of vacuum which can 
perform sputtering only after bakes a chamber for a long time. Next, change of the number of particle on a TiN thin film was 
investigated like the above-mentioned example 1 . The result is combined with drawing 4 and shown. 

[0043] There are the beginning to particle yields [ many ] at the magnetron sputtering system a particle yield is stabilized up to 
2000 charges, and according to the example 1 of comparison to few one, and the magnetron sputtering system according to an 
example 1 so that clearly from drawing 4 is a further. The increase in the particle which originated in peeling of Ti 
thermal-spraying film by the 800 charge grade was accepted. From these, in generating of particle, it was stabilized and it was 
checked by processing of an example effective and that it can prevent. 

[0044] As the target periphery presser foot 1 3, the ground shield 15, the platen ring 1 8, the substrate electrode holder 1 9, up 
****** 16, and lower ****** 20 of the sputtering system shown in example 2 drawing 3 To the front face of the base material 
made from SUS 304, it is 50 micrometers in thickness with a plasma metal spray method first. A nickel-Ti alloy thermal -spraying 
film is formed. Then, thickness 150 micrometers After fnpninp Ti thermal -spraying film , the magnetron sputtering system was 
constituted using the parts which performed heat-treatment of 573Kxlh and which carried out degasifying processing in the 
vacuum, the amount of gas survival in the thermal-spraying film after degasifying processing 1 Torr-cc/g - it is - moreover, the 
surface roughness of Ti thermal-spraying film on the front face of the maximum ~ the average of roughness height - 1 5 
micrometers it was . 

[0045] The high grade Ti target was set in this magnetron sputtering system, magnetron sputtering was performed, and change of 
the number of particle (dust) was investigated like the example 1. Consequently, like an example 1 , to a 2000 charge grade, are 
stabilized and there were few particle yields. Moreover, in processing of this example 2, the stability of the thermal -spraying film 
to a flection etc. was also high, and peeling by such portion was not generated, either, but the very good result was obtained. 
[0.046] It is thickness with a plasma metal spray method to the front face of the base material made from SUS 304 as the target 
periphery presser foot 13, the ground shield 15, the platen ring 18, the substrate electrode holder 19, up ****** 16, and lower 
****** 20 of the sputtering system shown in example 3 drawing 3 . 200 micrometers In the inside of hydrogen after forming W 
thermal-spraying film The magnetron sputtering system was constituted using the parts which performed heat-treatment of 
1273Kxlh, and carried out degasifying processing, the amount of gas survival in W thermal-spraying film after degasifying 
processing 2.6 Torr-cc/g - it is - moreover - the front face of W thermal-spraying film - an oxide skin - not existing - the 
surface roughness - the average of roughness height 8 micrometers it was . 

[0047] The Mo-W target was set in this magnetron sputtering system, magnetron sputtering was performed, and change of the 
number of particle (dust) was investigated like the example 1 . Consequently, to a 1500 charge grade, are stabilized and there 
were few particle yields. Moreover, when W thermal -spraying parts (example 2 of comparison) in which the yield itself has not 
carried out degasifying processing are used, it compares. It was about 1/3. 

[0048] It is thickness with an electric-arc-spraying method to the front face of the base material made from SUS 304 as the target 
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periphery presser foot 13, the ground shield 15, the platen ring 18, the substrate electrode holder 19, up ****** 16, and lower 
****** 20 of the sputtering system shown in example 4 drawing 3 . 250 micrometers After forming aluminum thermal -spraying 
film, the magnetron sputtering system was constituted using the parts which performed heat-treatment of 623Kxlh, and earned 
out degasifying processing in the vacuum, the amount of gas survival in aluminum thermal -spraying film after degasifying 
processing 3.2 Torr-cc/g - it is - moreover, the surface roughness of aluminum thermal -spraying film - the average of 
roughness height - 25 micrometers it was . 

[0049] The high grade tungsten silicide (WSi2.8) target was set in this magnetron sputtering system, magnetron sputtering was 
performed, and change of the number of particle (dust) was investigated like the example 1 . Consequently, like an example 1 , to a 
2000 charge grade, are stabilized and there were few particle yields. Moreover, when aluminum thermal-spraying parts (example 
3 of comparison) in which the yield itself has not carried out degasifying processing are used, it compares. It was about 1/2. 
[0050] It is 20 micrometers in thickness at CVD to the front face of the base material made from SUS 304 as the target periphery 
presser foot 13, the ground shield 15, the platen ring 18, the substrate electrode holder 19, up ****** 16, and lower ****** 20 
of the sputtering system shown in example of comparison 4 drawing 3 . After forming W film (example 4 of comparison), the 
magnetron sputtering system was constituted using the parts which heat-treated 773Kx lhr, and carried out degasifying 
processing in the vacuum, the surface roughness of W film — the average of roughness height 0.5 micrometers it was . 
[005 1] When the high grade tungsten silicide (WSi2.8) target was set in this magnetron sputtering system, magnetron sputtering 
was performed and change of the number of particle (dust) was investigated like the example 1, ablation of the tungsten silicide 
film of a bill-of-materials side arose in 35 charge grade, and the number of particle (dust) increased sharply, 
[0052] It is thickness with a plasma metal spray method to the front face of the base material made from SUS 304 as the target 
periphery presser foot 13, the ground shield 15, the platen ring 18, the substrate electrode holder 19, up ****** 16, and lower 
****** 20 of the sputtering system shown in example 5 drawing 3 . 250 micrometers Ti thermal -spraying film was formed. 
Moreover, a high grade Ti is used as a target 1 1 , and Cu is used for a back up plate 1 2, and it is thickness with a plasma metal 
spray method similarly to the front face of the non-erosion field of the periphery section of this high grade Ti target 1 1, and the Cu 
back up plate 12. 250 micrometers Ti thermal-spraying film was formed. 

[0053] Heat-treatment of 575Kxlh was performed in the vacuum, degasifying processing of each part article, the target, and the 
back up plate in which these Ti thermal -spraying film was formed was carried out, and the magnetron sputtering system, the 
target, and the back up plate were constituted using these things that carried out degasifying processing, the amount of gas 
survival in Ti thermal-spraying film after degasifying processing 1.2 Torr-cc/g - it is - moreover, the surface roughness of Ti 
thermal-spraying film ~ the average of roughness height — 17 micrometers it was . 

[0054] After setting the high grade Ti target 1 1 held at the above-mentioned Cu back up plate 12 at the above-mentioned 
magnetron sputtering system, magnetron sputtering was performed and change of the number of particle (dust) was investigated 
like the example 1 . Consequently, the particle generated suddenly was lost as compared with the case where thermal spraying is 
not carried out to a target and a back up plate, the whole number of particle was reduced by half, it was stabilized and effective 
and that it can prevent have checked particle generating. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The parts for vacuum membrane formation equipments which are component parts of vacuum membrane formation 
equipment, are formed in the front face of the main part of parts, and the aforementioned main part of parts, and are characterized 
by providing the thermal-spraying film whose amount of gas survival is 10 or less Torr-cc/g. 

[Claim 2] They are the pails for vacuum membrane formation equipments characterized by performing degasifying processing 
after thermal- spraying formation in the part for vacuum membrane formation equipments according to claim 1 , as for the 
aforementioned thermal-spraying film. 

[Claim 3] It sets on the parts for vacuum membrane formation equipments according to claim 1, and, for the aforementioned 
thermal-spraying film, s urface roughness is the average of roughness height.j-50 micrometers W hile bein g a range, t hickness is 
SO to 500 micrometer. Parts for vacuum membrane formation equipments characterized by being a range. ■ 
'[Claim 4 J 1 he atorementioned thermal-spraying film consists of a different material in the part for vacuum membrane formation 
equipments according to claim 1 . Parts for vacuum membrane formation equipments characterized by having a coat more than 
two-layer. 

[Claim 5] They are the parts for vacuum membrane formation equipments with which, as for the aforementioned thermal -spraying 
film, the difference of coefficient of thermal expansion with the aforementioned main part of pails is characterized by the bird 
clapper from the metallic material below 10xlO-6/K in the part for vacuum membrane formation equipments according to claim 
1. 

[Claim 6] Vacuum housing. The formed membranes sample attaching part arranged in the aforementioned vacuum housing. The 
source of membrane formation which counters with the aforementioned formed membranes sample attaching part in the 
aforementioned vacuum housing, and is arranged. The source attaching part of membrane formation holding the aforementioned 
source of membrane formation. The adhesive protection part article arranged around the aforementioned formed membranes 
sample attaching part or the source attaching part of membrane formation. It is being vacuum membrane formation equipment 
equipped with the above, and being chosen out of the aforementioned formed membranes sample attaching part, the 
aforementioned source attaching part of membrane formation, and the aforementioned adhesive protection part article that it is 
few. One is characterized by the bird clapper from the part for vacuum membrane formation equipments according to claim 1 . 
[Claim 7] Even if few [ constitute / the thermal-spraying film formed in the front face of the aforementioned parts for vacuum 
membrane formation equipments / the aforementioned source of membrane formation and ] in vacuum membrane formation 
equipment according to claim 6 Vacuum membrane formation equipment characterized by the bird clapper from one sort of 
metallic materials. 

[Claim 8] The target which is formed in the non-erosion field of the main part of a target, and the aforementioned main pail of a 
target, and is characterized by providing the thermal-spraying film whose amount of gas survival is 10 or less Torr-cc/g. 
[Claim 9] The back up plate which is formed in the front face of the back-up-plate main part for holding a target, and the 
aforementioned back-up-plate main pail, and is characterized by providing the thermal-spraying film whose amount of gas 
survival is 10 or less Torr-cc/g. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the important section composition of the parts for vacuum membrane fonnation 
equipments by 1 operation gestalt of this invention. 

[Drawing 2] It is drawing showing the amount of gas evolutions under heating of the parts for vacuum membrane fonnation 
equipments of this invention as compared with the thermal-spraying parts and part material which have not performed degasifying 
processing. 

[Drawing 31 It is the cross section showing the important section composition of 1 operation gestalt of the sputtering system 
which applied the vacuum membrane formation equipment of this invention. 

[Drawing 4] It is drawing shown as compared with the sputtering system using the thermal-spraying parts which has not changed 
the number of particle at the time of using the sputtering system by the example 1 of this invention in degasirying processing. 
[Description of Notations] 

I Parts for vacuum membrane formation equipments 

2 Main part of parts (base material) 

3 Thermal-spraying film 

I I .... Target 

12 .... Back up plate 

1 3 .... Target periphery presser foot 

14 .... Center cap 

15 .... Ground shield 

16 20 .... ****** 

17 .... Substrate formed membranes 

18 .... Platen ring 

19 .... Substrate electrode holder 
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